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— Safety airbag
— Anti-lock brake system
— Adaptive cruise control

— Electronic stability
control

— Power assisted steering
— X-by wire
— Navigation

— Intelligent Parking
Assistance

— Multimedia — onboard
entertainment
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Dependability and other quality requirements are

crucial
o Safety
o Reliabllity
o Availability
e Cost

e Maintainability
 Performance / Response Time
e Energy consumption
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e Testing is insufficient !
— Failure rates under 105 h-t
— Safety requirements
— Intermittent failures
— Race conditions
 Mathematical, statistical Models are often used to abstract the
guality attributes
— Software component models
— Tasks and Scheduling
— ECU execution models
— Communication
— Environment/User Models
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* Deployment
 Redundancy allocation
 Hardware/Software Component selection

e Hardware/Software Parameter
configuration

e Scheduling
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e Conflicting nature

* Trade-offs are necessary in
the system design 3 -

* Huge Design Space w0
= Eg- D6p|0yment of 25

Software Comps to ECUs
can be 1000100, 15

« How to Find best possible 0]
trade offs?
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Trade-offs in design objectives
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« The models are based on ol
pomt estimates.
— Estimates are subjected to o £
variations and impact of
this variation is significant
— Factor of uncertainty is
th e re 0821 ' . Probability of event X
i Man ufactu rer (OEM)’S l0.6 0.625 0.65 0.675 017 0.725 0.75 0.775 0.8

estimation may not capture
exact operational
characteristics of the

Solution 1

component
— In automotive domain, g
usage of the system,
environment etc. have a
large variance

* How to find alternatives that -
Can Wlthstand uncertalntleS? 056 0625 065 0675 07 0725 075 0775 08

Solution 2
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Monte-Carlo Sampling
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Archeopterix Framework

Constraint Attribute
Evaluators Evaluators

Architecture Constraint

. Architecture Quality
E Validation Interface

Evaluation Interface
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